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The biopsy showed fibrous tissue containing birefringent 
needle-shaped crystals that excited a foreign body giant cell 
reaction. There was no evidence of malignancy. The biopsy 
was interpreted as talc granuloma of the pleura. A further 
chest X-ray in March 1995 was unchanged. 
Discussion 
Talc pleurodesis is a widely used procedure in the treatment 
of pneumothorax (1) with a low recurrence rate (24). 
X-ray changes following the procedure include obliteration 
of the costophrenic angle (2) small pleural patches or 
occasionally pleural thickening with calcification (5,6). 
Some series, however, report no examples of pleural thick- 
ening (2,3). 
The present patient is of interest in that she developed an 
apparent apical mass which increased in size between 1993 
and 1994. On CT scan, this was shown to be a thick-walled 
encysted effusion. 
The mechanism of action of talc is not certain, but may 
be, in part, an inflammatory reaction and may also act by 
interfering with the normal production of fluid by the 
visceral mesothelium (4). 
The fibrosis caused by iodized talc may be related to the 
amount used (4) but only 1 g was used in this case, which is 
thought to be a very safe dose (3,4). 
The major concern related to talc pleurodesis is 
that it may cause pleural malignancy. An increased inci- 
dence of carcinoma of the lung (and one case of fibro- 
sarcoma of the pleura) was reported in a follow-up study 
of talc workers (7). However, the talc contained tremolite 
and anthophyllite which may have been the carcinogenic 
agents. 
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To date, there is no report of malignancy following talc 
pleurodesis. There are several choices in the management of 
spontaneous pneumothorax with persistent air leak follow- 
ing initial chest intubation. Video-assisted thoracoscopic 
resection of lung bullae and blebs combined or not with a 
partial pleurectomy or mechanical pleural abrasion is 
becoming a preferred option. Talc pleurodesis is the least 
invasive intervention possible. Apparent complication in 
the form of talc granuloma is practically unknown. 
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Introduction 
Rhabdomyolysis is most commonly caused by muscular 
crush injuries, alcohol myopathy, and seizures. Bacterial 
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and viral infections account for only 5% of the patients with 
rhabdomyolysis (1). Although approximately 92 500 cases 
of community-acquired pneumonia occur annually in the 
U.S.A. and account for 2.8% of hospital admissions (2) 
rhabdomyolysis is rarely identified with pneumonia. How- 
ever, it has recently been recognised that rhabdomyolysis, 
in the setting of pulmonary infection with Legionella pneu- 
mophila, has important prognostic implications (3). The 
significance of rhabdomyolysis in other bacterial infections 
of the lung has not been investigated. The present report 
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describes three patients with pneumonia and rhabdomyoly- 
sis and reviews the literature. 
Case Reports 
CASE 1 
A 78 year old male complained of progressive shortness of 
breath of 3 days duration with associated fever and sputum 
production. His sputum was yellow in color. There had 
been no hemoptysis. He denied recent upper respiratory 
tract symptoms. He denied myalgias, arthralgias, nausea, 
vomiting and diarrhea. His past history was significant for 
diet controlled diabetes mellitus. He did not consume 
alcohol. 
The patient was in mild respiratory distress with a 
respiratory rate of 24 breaths min - ‘. His temperature was 
101.5”F. His blood pressure was normal and his heart rate 
was 102 beats min - ‘. His head, eye, ear, nose and throat 
(HEENT) examination was normal. Chest auscultation 
revealed crackles and rhonchi in the right lower lung 
field. Other than a mild tachycardia, the remainder of his 
physical examination was normal. 
The patient’s leukocyte count was 13 800 mm - 3 with 
85% granulocytes. Serum electrolytes, blood urea nitrogen 
(BUN) and creatinine were normal. Urinanalysis suggested 
a large amount of blood and a pH of 5.0. There was only an 
occasional red blood cell (RBC) on microscopic examin- 
ation of the urine. The patient’ serum creatinine phospho- 
kinase (CPK) measured 3752 U/l - ’ (normal 55- 
170 U I- ‘). The CPK-MB fraction was 51.1 ngml-’ 
(normal O-5.4 ng ml ~ ‘) and the cardiac index was 1.4% 
(normal O-3%). His EKG was normal, His urine tested 
positive for myoglobin. Chest radiographs demonstrated a 
right lower lobe infiltrate. Sputum stained Gram-positive 
cocci in clusters. 
The patient was treated with intravenous antibiotics and 
remained clinically stable. Intravenous sodium bicarbonate 
was infused to alkalinise his urine. His renal function 
remained normal. His CPK returned to a normal level prior 
to discharge from the hospital. Cultures of sputum and 
blood grew non-beta-lactamase producing Staphylococcus 
aureus. 
CASE 2 
A previously healthy 69 year old man presented with a 
3-day history of a non-productive cough, pleuritic pain 
in his left lower chest, and progressive shortness of breath. 
He denied myalgias, arthralgias, nausea, vomiting and 
diarrhea. He did not consume alcohol, smoke tobacco 
products or take medication on a regular basis. 
He was in mild respiratory distress with respiratory rate 
of 26 breaths min - ‘. His temperature was 103.5”F. His 
heart rate was 90 beats min - ’ . His blood pressure was 
normal. There were crackles present in the left posterior 
hemithorax. The remainder of his physical examination was 
normal. 
Upon admission to the hospital, laboratory testing 
showed a leukocyte count of 12 200 mm- 3 with 90.2% 
granulocytes. Serum electrolyte levels were normal, but the 
patient’s BUN and creatinine levels were elevated at 41 and 
2.7 mg dl - I, respectively. His urine was light brown in 
color, with a large amount of blood. Microscopic examin- 
ation, however, revealed only IO-12 RBC per high 
power field. Serum creatinine phosphokinase measured 
38 496 U 1~ ‘. His urine was positive for myoglobin. Chest 
radiograph documented a fluffy infiltrate in the lingula and 
in the posterior basilar segment of the left lower lobe. The 
patient was unable to produce sputum. 
Due to the clinical presentation of an atypical 
community-acquired pneumonia the patient was initially 
treated with intravenous erythromycin (500 mg every 6 h). 
By hospital day 4, his BUN and serum creatinine rose to 
75 and 6mgdl-‘, respectively. Judicious fluid and 
electrolyte management and alkalinisation of his urine with 
intravenous sodium bicarbonate infusion resulted in a 
gradual return of his renal function and CPK to normal. 
Enzyme-linked immunoabsorbent assay of his urine for 
Legionella was positive on hospital day 2. Acute and 
convalescent titers for L. pneumophila were 1:128 and 
1: 1024, respectively. 
CASE 3 
A 31 -year-old male alcoholic complained of 4 days of fevers 
with chills and a cough productive of a yellowish sputum. 
He was not a binge drinker. He had not ingested alcohol for 
3 days because of nausea and vomiting. He denied diarrhea 
and abdominal discomfort. There had been no hemoptysis. 
He denied arthralgias and myalgias. He had a 20 pack years 
history of tobacco use. He had recently tested negative for 
human immunodeficiency virus infection. 
The patient was in respiratory distress. His temperature 
was 101.5”F. His heart rate was 135 beats min-’ and his 
blood pressure was 150/80 mmHg. HEENT examination 
was normal. Chest auscultation demonstrated crackles in 
the left lower and right upper lung fields. His chest was dull 
to percussion over the left base. Other than tachycardia, the 
remainder of his physical examination was normal. 
The patient’s leukocyte count was 15 000 mm - 3 with 
43% band forms. Serum electrolytes were normal. His 
serum creatinine and BUN were 1.0 and 10 mg dl- ‘, 
respectively. Serum ethanol was negative. Urinanalysis 
documented a moderate amount of blood but no RBC were 
seen on microscopic examination of the urine. The patient’s 
serum CPK was 2836 U 1~ ‘. His urine tested positive for 
myoglobin. Chest radiograph demonstrated left lower and 
right upper lobe infiltrates and a left sided pleural effusion. 
Sputum stained Gram-positive cocci in pairs and chains. 
Sputum and blood cultures grew S. pneumoniae. 
The patient was admitted to the intensive care unit and 
placed on intravenous antibiotics. His urine was alkalinised 
by infusing intravenous sodium bicarbonate. His hospital 
course, however, was complicated by respiratory failure 
necessitating intubation and mechanical ventti~ation for 8 
days. His left pleural space was, also, infected with S. 
pnezmoniae and required drainage by tube thoracostomy. 
TABLE 1. Rhabdomyolysis and bacterial pneumonia 
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Legionella Streptococcus Staphylococcus Hemophilus Francisella 
pneumophila pneumoniae aureus injuenza tularensis 
Number of cases 15 8 2 1 4 
Mean in age years 49.3 54.3 68 64 44 
Male/female 14/l 7/l 2/o l/O 410 
Mean CPK (U 1~ ‘) 52 123 26 430 5180 4700 3307 
No. with renal dysfunction 12 7 0 1 3 
(NA in 1) 
No. with bacteremia 0 8 2 NA 1 
(NA in 8) (NA in 3) 
Survived/died 1213 7/l 2/O l/O 1 
(NA in 3) 
NA, not available. 
His serum creatinine increased to 2.2 mg dl ~ r and his BUN 
to 35 mg dl- ’ by hospital day 5. Both had returned to 
normal prior to discharge. 
Discussion 
There are 30 cases of rhabdomyolysis associated with 
bacterial pneumonia recorded in the literature (Table 1). 
L. pneumophila infections account for one-half of the cases 
(3312) and S. pneumoniae for another one quarter (13-18). 
There is a high male predominance (94%) regardless of the 
pathogen. Whether males are at increased risk due to their 
greater muscle mass or some other factor is not known. 
L. pneumophila typically infects elderly patients with 
underlying pulmonary disease and has a mortality of 15% 
from progressive respiratory failure (19). However, the 
patients with this infection and rhabdomyolysis are rela- 
tively young (Table 1). When compared to other bacterial 
pathogens causing pneumonia and rhabdomyolysis, the 
highest serum CPK levels occur in patients with L. 
pneumophila (Table 1). Serogroup 1 was present in all 
patients (eight of 15 patients) where serotyping was 
reported (4-7). 
Renal failure was present in 12 of 15 patients with L. 
pneumophila pneumonia and rhabdomyolysis (Table 1) 
(lL3,9,11,12). However, rhabdomyolysis and its con- 
comitant myoglobinuria may not be the sole cause of renal 
failure in these patients. Other factors such as direct in- 
vasion of the kidney by the bacterium and an endotoxin 
effect on renal vessels may act independently or synergisti- 
cally to promote renal dysfunction (7-9,20,22). It 
is vital to recognise that the mortality of patients with 
the triad of L. pneumophila pneumonia, rhabdomyolysis 
and renal failure is 40%. Patients who manifest this triad 
must have frequent laboratory assessment of renal function 
and CPK levels. Early recognition and aggressive treatment 
with fluids and electrolytes may improve their outcome. 
Eight patients with rhabdomyolysis and S. pneumoniae 
pneumonia are profiled in the literature (13-18). Their 
serum CPK levels are substantially less when compared to 
patients with L. pneumophila pneumonia and rhabdomyoly- 
sis (Table 1). The overall mortality of pneumococcal pneu- 
monia due to respiratory failure is between 5 and 19%. 
Bacteremia occurs in 15-25% of patients with pneumo- 
coccal pneumonia, and doubles the death rate to 1840% 
(23,24). Interestingly, all of the patients reported in the 
literature with rhabdomyolysis and pneumococcal pneumo- 
nia grew S. pneumonia from their blood (Table 1). Bacter- 
emia in patients with S. pneumoniar pneumonia should 
warn the physician of the possibility of rhabdomyolysis. 
Unfortunately serotyping was not reported in these patients 
with pneumococcal pneumonia. 
Uremia is, also, a poor prognostic sign in patients 
with S. pneumoniae pneumonia (25). Seven patients with 
rhabdomyolysis and pneumococcal pneumonia developed 
kidney dysfunction (Table 1) (13-17). Therefore, rhabdo- 
myolysis in patients with S. pneumonia pulmonary 
infections should alert the physician to the increased 
morbidity, and the possibility of bacteremia, renal failure 
and uremia. 
Tularemia has caused rhabdomyolysis in four patients 
(Table 1) (26,27). Each of these patients were young males, 
and ail but one had exposure by outdoor activity. Their 
mean CPK levels were markedly lower than either L. 
pneumophila or S. pneumoniae. Three patients manifested a 
mild renal impairment. The outcome is reported for only 
one patient and he survived his illness (26). 
There are two cases of Staphylococcus aureus and one 
case of Hemophilus influenza pneumonia causing rhabdo- 
myolysis (Table 1) (28,29). Conclusions cannot be drawn 
from these small numbers. It is of interest, however, that 
both patients with S. aureus were bacteremic. 
The pathogenesis of rhabdomyolysis associated with 
pneumonia includes hyperthermia, circulating factors that 
promote muscle necrosis, hypophosphatemia and the 
additive effects of hypoxemia, volume depletion and 
acidosis with electrolyte and metabolic derangements (30). 
Although few in number, muscle biopsies have failed to 
document infectious agents within the muscle tissue. Focal 
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myocytolysis and non-specific myofibril changes have been 
identified histologically (5,7,10,13). 
In conclusion, it is important to anticipate rhabdomyoly- 
sis in the setting of pneumonia. In L. pneumophila pneumo- 
nia, younger males appear to be affected and renal failure 
increases mortality from 15 to 40%. A markedly high CPK 
level in the context of a community-acquired pneumonia 
occurs in L. pneumophila infection. An elevated CPK level 
may serve as an early marker for bacteremia and impending 
renal failure in S. pneumoniae pneumonia. Further studies, 
however, are necessary to better define the incidence, patho- 
genesis and prognostic connotations of rhabdomyolysis in 
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